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'^n.— IlErOKDS    0¥    Po.ST-TllIASSIC    CHANGES  IN  KiNGS    CoUNTY, 

X.  S.— B\    Pkof.  E.  Haycock.  Acadia  ColUac,  Wolfville, 

N.  S. 

{Itcdd  :>(k  April,  I'lm.) 

It  v\;is  my  )ii-iviloire  last  Autumn  to  make  a  linsty  survey 
of  that  puit  of  Kin<rs  County  lyiii«r  north  >i  Canninc;,  including 
Cape  Bloniidon.  Severul  interostinp;  problems  were  suggested 
duiing  this  trip,  whicli  I  hope  to  follow  up  in  the  future. 

I  had  in  view  two  definite  aims  in  visiting  tliis  region.  The 
first  was  to  h.ok  for  the  contact  of  the  basaltic  trap  of  the  North 
xMountain  with  the  underlying  north-westerly  dipping  .sandstone, 
and  I  lioped  to  find  this  contact  laid  bare  and  accessible  to 
observation  in  the  natural  cro.ss  section  formed  by  the  line  of 
cliffs  winch  extends  westwardly  from  Cape  Blomidon  to  Cape 
Split.  This  line  of  cliffs  was  carefully  exan)incd  from  Amefhy.st 
Cove,  where  the  trap  extends  beneath  the  sea,  eastward  to  Cape 
Blomidon  where  red  sandstone  cut  into  many  fantastic  shapes 
by  wind  and  water  rises  nearlv  two  hundred  feet  and  i.s  sur- 
mounted by  a  oheet  of  black  hasaltic  trap  some  two  hundred 
feet  in  th-'ckness  ending  abruptly  in  veiiical  cliffs  behind  and 
above  the  towers  and  bastions  of  the  sandstone.  Although  the 
place  wliere  the  contact  of  the  two  formations  reaches  the  beach 
is  easily  determinable,  and  is  marked  by  a  long  sloping  line  of 
springs,  the  talus  of  Ioo.se  blocks  and  debris  from  the  trap  above 
is  so  great  that  at  no  point  was  the  actual  contact  visible  or 
accessible,  so  that  the  problem  to  be  settled,  whether  the  trap 
was  poured  out  on  a  smooth  sea  bottom  or  on  an  old  eroded 
land  surface,  remained  undetermined. 

The  second  object  of  the  trip  was  to  examine  the  coast 
section  south-west  from  Scot's  Bay.  Li  the  Tran.sactions  of  the 
Institute  for  1893-94,  (Volume  VlIL,  pp.  416,419,)  Mr.  R.  VV. 
Ells  mentions  the  occurrence,  in  this  vicinity,  of  a  calcareous 
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fiefliiiientiiiy  foniiation  oveiIy"m;:f  tlie  tiiip  ot  the  North  Mountain 
which  was  liun-ifilly  olmerve<l  l>y  him  in  l.STfi.  He  states  tliut 
no  i'os>iI>  hail  lieen  fttuiid  in  tliese  n)cks.  hut  conchnles  tVfun  the 
supt'i'position  of  tliis  format i(-  on  the  tni[)  that  it  is  of  more 
recent  date.  He  does  not  hint  at  its  probable  afje  further  than 
the  ulmvc.  liut  remarks  that  I'rof.  Bailey  1ms  reimrted  rocks  of 
somewiiat  similar  nature  n\  associafion  with  the  Irap  or  l)i<rhv 
Neck.  HaviiifT  bci'ii  unal)le  to  hind  tiie  statement  in  any  of 
Pi'of.  Bailey's  wriiinjL,'s  acces.>ili!e  to  mo  I  niu'ie  inijuiry  of  him 
and  found  that  he  did  not  know  of  such  a  formation,  or  of 
ha,viii^;  made  the  statement  ascribed  to  hi.r,  This  beinrj  the  state 
of  knn\vled((c  in  nj^rtrd  to  th.e.se  rocks  I  hoped  to  tind  some- 
thini)-  that  would  throw  liirht  upoii  their  a^^e  and  posdMy  reveal 
a  part  of  the  j^eological  history  tii  thi.'-  re;.don  durinf;  that  long 
period  so  blank  in  records  in  Eastern  Canada  and  New  England, 
from  early  Me.sozoic  to  the  Glacial  period. 

In  pursuit  of  thi.s  purpose  I  exfiuined  the  shore  south-west 
from  Scot's  Bay  and  was  pleased  to  tind  for  about  four  nnles 
occasional  ffoiA  exposures  in  the  coves  of  the  formation  men- 
tioned by  Dr.  Ells,  until  Ira  Woodwoilh  Bay  was  reached.  This 
is  the  exp(^^ure  mentioned  by  him  and  was  the  most  westerly 
outcrop  seen.  Beyond  this  accordintj  to  local  authority  none  of 
the  rocks  mentioned  are  found.  Considerable  alue  can  be 
a.scribed  to  the  local  accounts  in  this  cast;  owing  to  the  search 
for  amethysts  which  occur  in  cavities  of  ma.sscs  of  red  jasper  in 
some  of  the  layers  of  limestone,  and  are  collected  by  the  inhabi- 
tants to  supply  the  tourist  trade.  Only  a  hurried  survey  was 
made  on  this  occasion  and  but  one  fo.ssil  was  found,  which,  the' 
poorly  preserved,  was  plainly  the  coiled  shell  of  a  f;^asiropod. 
Tlie  general  appearance  of  the  strata,  however,  led  nie  to  hope 
that  better  results  would  repay  a  careful  and  systematic 
search. 

On  November  6tii,  I  lift  Wolvdle  for  a  further  study  of  this 
interesting  formation.  The  results  of  my  observaticms  on  this 
trip  1  will  endeavor  to  put  before  you. 
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Tlie  ijenenil  topofjrapliy  of  the 
region  iillndoil  to  is  prolmlily  fiuiiiliiir 
to  you  Jill,  as  \ve!l  as  tlio  coiniiion 
explmmtion  of  tin-  jjool.  i{j;iciil  sti  iictTirn, 
wlilcli  iippears  to  be,  in  »lie  niain,c;)i- 
rect.  From  *he  j)aialU!  rnst-nnrtli- 
cast  and  vvcst-south-wcst  ridfjes  of 
slate  and  sandstone  of  later  Palieozoic 
afje,  which  extend  along  I  he  south- 
east side  of  the  Cornwallis  Valley,  a 
slightly  undulating  rich  farming  coun- 
try stretches  away  to  the  north-west 
for  some  ten  miles  to  the  abrupt 
escarpment  hounding  the  valley  on  its 
opposite  side.  Tlie  principal  topo- 
graphic features  of  this  ijeautiful 
valley  are  three  low  ridges  jiarallel  in 
general  tren<l  with  the  older  hills 
before  mentioned  ami  separated  from 
each  other  and  fiom  the  bounding 
I'idges  by  long  tongues  of  fertile 
dyked  marsh  in  the  basins  of  the 
Cornwallis,  Canard,  Habitant,  and 
Peieau  rivers.  The  existence  of  these 
ridges  '«eems  to  be  due  to  the  occur- 
rence of  courser  liarder  groups  of 
strata  in  the  underlying  red  sandstone 
which  dips  with  considerable  unifor- 
nuty  and  regularity'  to  th.e  nortli-west 
at  angles  of  from  eiglit  to  fen  degrees. 
The  ridges  correspond  with  the  strike 
of  the  formation  and  the  valley  topo- 
graphy is  appai'ently  one  of  erosion. 
The  wearing  out  of  the  valleys  took 
place  when  the  countrj^  stood  at  a 
higher  level,  and  the  marsh  deposits  of 


■y^  .    -li 


IX     KINC;S    COrXTY,    N.    S. — HAYCOCK. 


291 


r.'ppiit  times  now  cxtctnl  for  seveiMl  niik's  up  the  <lrownecl 
viilli'vs.  Tliiit  this  topo'^'rMphy  is  ptoluihly  Prf-rrljiciiil  is  indi- 
c.it'MJ  liy  tlie  ociinri'iieo  of  a  layer  ol"  HuuIIlt  chiy  of  variuhle 
thicknfss  mnntlinj;  hotli  hill  and  valley.  The  chan<jes  in  topo- 
jfraphy  since  the  disappeaiance  of  the  ice  of  the  Glacial  period  .ire 
cxeeedinLfly  slijrht  in  this  rejjion  and  are  confined  almost  wholly 
to  the  tlepo-itinn,  duiinj,'  a  sul>se()nent  slifjlit  siilimer^jence,  of 
some  hfinks  of  stuititied  sand  and  ;i,'iavel,  some  wearing'  away 
and  rt  tr.  ,it  of  t.lie  coast  cliffs,  and  the  tilling-in  of  the  river 
liasiiis  mentioned. 

Tli(!  \orth  Mountain  has  the  prevailing  tieml  of  the  other 
ridi^'es  and  would  appeur  to  owe  its  present,  elevation  ahove  the 
valley  tM  the  harder  and  more  resistant  character  of  the  sheet  of 
vo'canic  loek,  winch  protects  theunderhdni;  soft  sandstone  from 
the  aetiim  of  the  .rodinfj  affcnts  that  have  worked  with  such 
effect  ujton  the  utifirotected  sandstone  to  the  south-east.  The 
junction  of  the  sandstone  and  trap  is  somo  two  hundreil  feet  or 
more  aliove  the  floor  of  tiio  valley,  and  tin;  conviction  is  forced 
upon  tiie  ohserver,  when  looking' soulli-eastward  from  this  point 
that  not  only  the  smaller  valleys  mentioned  hut  also  the  wliole 
hroad  depres-ion  he  has  crossed  has  been  worn  out  of  the  .soft 
red  sandstone,  and  that  <  -.ceptiiifj  minor  ine(iualities  of  surface 
the  present  relief  of  this  part  of  the  Province  is  wholly  due  to 
differential  iv^isti  nee  of  the  underljdni;  rocks. 

Tile  trap  sheet  retreats  more  rapidly  alonfj  its  cdj^es  than 
the  sandstone  owin^  to  fiostwork  and  its  vertical  joint'nc;,  and 
when  they  hoth  appear  in  the  face  of  the  escarpment  the  over- 
lyin^f  trap  is  never  (n'erhanjrinj,'  but  always  wtdl  behind  the 
sandstune  which  (Generally  forms  a  steep  slope;  ufion  which  the 
ti,n;inents  of  the  tfiip  are  preci[)itat"d,  forndn*:;  broken  masses 
which  conceal  the  contact  of  the  two  formations.  Because  of 
the  soft  nature  of  the  sandstone  and  its  caicareous  cement  it 
weatlu'rs  much  more  rapidly  than  the  trap  wlurever  exposed  to 
the  aeti'in  <>(  laiii  and  wind,  but  since  the  jointinfj  is  not  well 
developed  it,  is  not  affected  to  a  very  fjreat,  extent  by  the  action 
of  the  frost. 
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Frniii  tlio  ton  of  tlif  flividc,  nhii-li  is  near  tlie   i-.l^'.;  of  tlio 
csciu-[.iiicrit,  tlii>  Mirfac."  slopes  iiw.iy  to  tlu;  nortli-wist  at  aiicjlfs 

•*^' ''■' -iirlit  to  t."!i  .I(M,'m's.     Tins   is   ahout  tl...  indinatioir  of 

the  I'L'iis  of  trap  rocl<,  aixt  the  present  siiifuoe  therefore  corres- 
ponds  ill  {General  ineliiiation  with  liie  ori<;lnal  surluce  of  the 
foriiiHtion.  This  ri.|;Lj.«  is  ent  l.y  transverse  valh-ys,  the  LoUoms 
oocupie<l  \,y  small  l.ruoks  which  seem  alto;r,.th«'r  too  small  to 
have  excavat.d  the  trenches  they  now  ocoupy.  A  K.nik  of 
houhier  c'ay  coniaimi.<r  ;rhieiiite<l  pel.i.Ies  was  seen  res.in^'  in 
the  bottom  of  a  ravine  on  the  floor  of  trap  rock  over  which  one 
()f  the  I.'rirer  hrooks  is  now  tlowinj;.  If  these  depressions  were 
filled  with  the  houlder  clay  of  the  Glacial  period,  the  work  since 
that  time  has  i)een  whdly  expended  in  clo;»i  it);;  ont  their  ancient 
channels  an.i  tlie  lirmtks  have  but  just  he<,run  to  renew  their 
excavation  on  th.-Tr.ip  ruck. 

The  four  miles  of  coast  examined  form  the  south-ear:t  shore 
of  Scot's  Riy,  and  from  Ira  Woodworth  Bay,  Capo  Split,  the 
terminating,'  point  of  the  huue  wall  of  rock  formin<r  the  opposite 
side  of  Scot's  Bay.  I.e;>rs  n»wly  north.  At  this  point  tlu;  shore 
swincrs  from  south-west  to  about  w.'st-south-west  which  is  the 
general  tn-nd  of  the  coast  for  some  sixty  or  .seventy  miles.  With 
the  exception  of  the  Amy(,'daloidftl  character  of  the  Trap,  the 
shore  below  hi<,di  water  mark  is  not  unlike  many  other  portions 
of  this  Bay  of  Fiin.ly  coast.  Beachy  coves  are  more  common 
because  of  the  relatively  sheltered  position,  but  b  twoen  these 
the  black  rourrh  rocks  slope  seaward  in  sheets  and  reefs  with 
very  few  outlyin.,'  rocks  and  led;,'es.  The  sea  at  hi<.h  t ide  washes 
the  bases  of  a  line  of  low  cliffs  some  twenty  to  forty  feet  hi<;h, 
except  in  the  (h.-eper  coves,  ,vhere  a  narrow  strip  of  <rravel  beach 
is  left  uncovered  by  all  but  the  hifjhest  tides.  Several  bmoks 
empty  in  small  coves  within  the  area  examine.l  and  in  their 
beds  the  extent  of  the  shore  formations  landward  can  be 
traced. 
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Diairram  i.—ir'cvt'wn  in  Ini  Wood  wort li  Hay. 

In  tlie  sliore  cliffs  fcur  distinct  i'orniutions  are  revealed  and 
in  the  a-scLiidinf;  order  they  occur  a.^^  follows  : — 

1.  Trap  Rock. 

2.  Sandstone  ami  Impure  limestone,  20-30  feet. 

3.  Boulder  clay  with  striated  stones  in  irreffular  masses, 
20-30  feet. 

4.  Stratitieil  .sand  and  fjravel  4  to  6  feet  in  thickness  about 
thirty  feet  above  hi^xh  water  mark. 

Trap  Rock. 

The  Basaltic  Trap  is,  in  this  locality  mainly  amyfid.aloidal 
and  occurs  in  sheets  varyintj  from  two  or  three  to  many  feet  in 
tliickness.  The  .strike  corresponds  to  the  ijeneral  trend  of  the 
shore.  In  many  places  the  beils  are  intersected  by  a  network 
of  shrinkacrt>  cracks  which  have  been  subsequentlj''  tilled  with  a 
dark  redilish  brown  jasper.  This  is  .i.ore  resistant  than  the 
trap  and  the  veins  form  a  network  of  intersectinfj  ridfjes  separat- 
ing saucer  shaped  depressions  a  foot  or  more  in  diameter.  As 
the  Trap  ap{)roaches  its  contact  with  the  limestone  it  becomes 
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more  an.l  .nore  .loeayed  until  at  the  contact  the  rock  is  so  loose 

Saiiil-lmir  mid  hu/mre  Lima>lo-ne 
The   l,„ver  lay.,-,  „f  tl,e  calcareous  f„r„,ati.,n  arc,  largely 

n m.le  „,,  „t  t  „»  d„i„t..f-,-atc, ..eHal   iaU  it  i,  „„t  f„„,„|    ji^  ^ 

tl.an  two  o,-  three  feet    fr tl,„  contact.     These   1„„,       •      r! 

are  poorly  ,le«„e,l  a,„i  conforn,  to  tl,e  ,r  i,„„  „        ,    ^Z 

r„,le,l  surlace  „,  the  Trap.     The  Trap  ,h..,ris  then  „>;     „     I 

,     :"■  "V »""""'••  "-I""-!'    i»  -erlain    hy  l,e,ls  of  in.pure 

■rnestone  iron,  one  to  three  feet  thick  alterna  inff  with    thin 

'"  "™  7"' ^'  «-'■!"«  ',-'rt>^  l»n.ls.     .U  .a,:  spot  in 

Cove  a  brown  san.lstone  in  he,,.,  three  „r  fonr  feet   n  thick- 
seen    over  y,„,,  .he  estonc.     The  n,a.xi„un„  thickne,  " 

All        ""■",,'■''     '"■'"""""    "■"'"''   ^«    ••=•"""  t'vcntv-live  feet 
Al  ho  .several  hrook,  cut  across  these   he,l,  at   ri.ht  a„„le      n 
n  y  one  can  the  lin„..,t,a,e  he  trace.,,  au.l  there  U.\  ^^i. 
l.ut  twenty  or  thirty  yar.ls  frou,   the  heaeh    wh,.re  the    tr", 
appears    ,„    the    he,,.     The  other    l.rooks  have  cat  Co     .let ,  ' 

reache.1.      1  n,s  shows  how  little  reumins  of  w  l,„t  ,„ust  have  Wen 

cr.rr""""""  ""•'  "•^^""- "'  ^-'  "■'■^-  -  ■■« ^-1  » 

The  ,lip  „f  these  l,c,,s   h.  „t  Hr.t,  .so.newhat  co„fusi„„      (,„ 
the  north-east  s„le.,  of  the  coves  it  is  always  to  the  so,  ttw" 

sis  !;":?"  ""  '".f.  "'   '"^"'y  ■''«'■«•'•     O"  "-  »".tl.-wes^' 

t he  ,e  ZtT'l  'l  '°'''^'}->"''"«'y  "is''  '"  the  north-east. 
in  the  be.l  ot  ,,„  hrook  n.eut.onej,  which  is  in  the  centre  of  one 
of  ,he  coves,  the  chp  prove,]  to  be  f,-o,n  three  to  live  decrees  to 
the  „orth-wc.t.  At  .several  places  the  trap  was  visible  beneath 
the  appa,.ent  synclinesau.,  showe,,  nocor,espo„„in„.deforn™tio 
t  rir't  ",;-"'""^'''  ■-'-"'-"  "f  'he  layers  w?.  the  s  en 
to  I  that  „i  the  contact  surface  of  .l,e  trap  on  which  they  res 
As    h    |„y„,s         ,    ,.,„„,  ,„,^^„_.,,^_^^  become  ,no,.eu,Hf.r,^; 

.n  .nCnafon  wh.ch  ,s  seen  to  be  to  the  north-west  at  „„  JgZ 
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.slirjl»tly  smaller  than  that  of  tlie  trap,  or  the  same  as  tlie  obser- 
vation taken  in  th(*  orook. 

In  some  of  the  lowir  fine  j^niined  calcareous  sliales  sun  cracks 
fre(}U('ntIy  occur  an<l  tof^'ether  witii  trail-like  maikin^s  and 
carhonacoeus  impressions  of  hranchinjij  fucoid-like  plants  point 
to  shal''-iv  water  or  tidal  conditions  prevailiner  duriiiL'  the 
depositi(,n  of  the  lowest  layers.  The  fineness  of  the  material  of 
these  lowest  layers  also  indicates  a  very  pradnal  (juiet  submer- 
<,'ence  of  the  disinte^nated  Ti'ap  rock  and  the  alisence  of  heavy 
waves  upon  the  sulisidin;j  heaches.  The  heavier  bedded  lime- 
stone is  quite  free  froui  iiior^fanic  sediment,  and  is  a  deposit  in 
deeper  and  purer  water.  The  heavy  bedded  brown  sandstone 
marks  some  chan^fe  brinfjinijf  about  a  <i;roat  increase  of  inorpinic 
sediment.  Whether  it  was  a  re-elevation  brinoincr  the  area 
nearer  shore,  or  advent  of  currents  carrying  such  sediment  is  at 
p.  'sent  undetermined. 

Fossils  occur  in  the  underlying;  shale  and  limestone,  altho' 
they  are,  as  a  rule,  pooily  preserved.  AmoriLj  those  collected 
are  H«h  scales  and  teeth,  objects  res-ndilinfj  the  ^eed  cones  of 
gymno>pt'rms,  marine  fucoids,  arid  lonrr,  tapeririif,  generally 
strai<,dit,  objects  that  are  tliouffht  to  be  the  shells  o*:'  cephaiopcxls. 
These  occur  in  the  limestone  and  calcareous  sandstone  often  in 
jL,'reat  profusion  and  may  re;ich  a  lennrth  of  ei<_dit  or  ten  feet,  and 
a  diameter  rtt  the  larfjer  end  of  eight  or  nine  inche.s.  The 
smallei"  ends  are  rounded,  and  usually  about  one,  tiiough  some- 
times two  or  three,  inches  in  diameter.  They  are  cylindrically 
or  longittidinally  knobbeil  hollow  in  the  centre,  ano  composed 
mainly  of  a  reil  jasper.  That  tiiese  forms  are  of  organic  origin 
an.l  aie  not  concretions  is  indicatetl  by  their  simihiiity  in  form 
and  by  their  lying,  in  one  beil,  in  such  numbers  tb  it  they  cross 
eacli  other  in  every  conceivable  way  out  always  the  character- 
istic form  of  each  individual  can  be  determined.  In  all  cases 
the  tiller  lamina;  of  the  beds  are  pressed  down  beneath  by  the 
weight  of  the  oltject.  and  those  <leposited  after  cm  ve  up  over  it 
without  interruption.  Other  forms  occur  here  also.  One  of 
these  was  twenty-seven  inches  iii  diameter  and  appear.d  cup- 
like in  shr.{)e. 
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it  );as  iK^e,.  stat -.1  tl.at  th.so  sf.ua  rest  ut,e-.nf,.r,„al,Iv  on   a 
.snrh.c<,  ,.f  .U.,.o:np„...,l  trap,  .„,,  ,l,,fc  the   Lnver  lave,,  a.t  ,n"l^ 

up^u.pa.t.ofth.tntu,.at,..I.Va,.„.....s.,ftl.,.t,a,>      Tl      .   " 
n.eate   tlK.   arter  tlH.  p<an-n.,   out  of   these  J^^^^ 

t  .  stH.a,ns  ot  the  tnne,  and  snhjecto.l  to  the  ,leco,npo,i„.  .etion 
of  atn.osphenc  a^encie.  an.l  vo^^etation,  until  the  ancient^,  e 
CHn.e  u.  present  the  irregular  an.l  weathere<l  aspect  rhat  .  i  : 
no^v  see  on  port.ons  tha.  have  l.een  suhiecte.l  I  sin.ihn-  o 
^Innn^  recent  ,e.,Io,ieal  tin.e.  This  necessarilv  Ion.  xno  ^  ^ 
l-ce^e  the  subsi.lence  and  sn.aner,ence  -Inrin/w  n^  " 
.strat,he.l  torn.ation  was  deposited  and  would  in.Hcate  o  u' 
-..1,  that  at    least  a  whole  ,eolo,ical  period  had     LZZ 

,::"/"?•  ''"'■""^'  ^'  ^'^'^  ^'-'^P  "-"'^  the  deposition  of  e 
n  nne  torn.at.on  unconforn.ably  upon  its  weathered  surface' 
The  ap,s  considered  to  he  of  Triassic  a^o  and  I  would  phi" 
tha  ot  the  Innestone  as  probahly  Cretaceous.  A.^ain,  fro,.,  Lne 
C.Kl  sou  hwanls  n,arine  <leposits  were  laid  d:wn  alon.  I 
Atlunt.c  honler  durin.  C.-etaceous  ti.nes.  Altho'  I  h.ve  a';  t 
been  unah^  to  Hnd  any  t,-aees  of  fo,-a,.,inife,-a  in  the  soft  ^Z:u2 
s^mdstune  that  occn,s  in  one  of  the  coves  yet  the  r^ene  ..?!  I 

OF  the  foss.ls  so  far  found  is  also  su,,esti'  t^V!^ jji:::!  Z 

llie    hollows  or   depressions   in   which  these  ,-e,nnants  are 
preserved  a,e  at  present  s,nall  valleys,  occupied  by  b"I     a'n 
^:.n.r,at.n,c.the  shore   in  sn,ail  coves  wd.ich  ,L  out  t^ 
X  ste..e  to  the  c-os-on  p.ecedi:.^  the  deposition  of  this  fo.  Z 
ton.      Ihe  Popoaraphy  of  this  po.tion  of  the  Xo,-th  Mount-in  is 
tl.us  .shown  to  be   n.uch  older  than  the   Glacial  period     ,1  " 
only  a.-e  the  brooks  th.win,  in   Meso.oic   channds  bnt  C 

tF^,ndy  waves  a,-e   a,ain   w.shin.   the  sho,-es  of   coves  i^^^ 
^^  Inch  they  hav  e  been  exclude,]  since  the  Mesox,>ic  period 

^1.e  IWts  observed   here  a. -e   in  .econ,  with   the   conclusion 
.      nul  at  t,o,n  a  co,npanson  of  the  p,-e.ent   sfean.   beds  with 
the  ,st,-ea,ns  that  now  occupy  then,.     So.ne  of  the  .or^es  in  th 
an.t  are  e,ual  in  „,a.nitude  to  those  of  the  seco.^ia.^    s"e 
ot  tl.o  South  Mountain,  although  the  vo.u.ne  of  water  no         . 
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iii^  in  tiinii  is  iiisifxiiiticaiit.  Tin;  cross  tronclics  in  tliis  particular 
lucalitv  n'',  li(i\vc\ci-,  small  as  couipaiod  with  tho^c  tli^t  cmss 
the  mountain  at  intervals  of  a  few  miles  tlirou<iliout  its  leni^tli, 

s •  of  whicii  ai'e  scarcely  above  sea  level,  others  as  bi^'by  Uut 

an.)  IVtite  l'a-sMt;e  l.")!)  to  200  feet  below. 

These  deep  ooroes  are  probaltly  I're-o-lacial,  as  well,  since 
they  are  partly  rilled  with  boulder  clay  and  usually,  if  not 
always,  set  opposite  to  correspcjndinc;  depressions  in  the  older 
hills  on  the  opposite  side  of  the  valley.  The  ice  of  th'?  (Jlacial 
epoch  flowed  over  ridfje  and  through  liollow  alike,  and  beyond 
sueepin<^  away  the  decaye(]  and  shattered  layer  down  to  the 
undi  composed  rock  seems  to  liave  had  little  etiect  in  transform- 
inir  the  (general  topojrraphy  of  the  country.  The^e  go'fjes  then 
are  doubtless  Pie-^dacial,  but  liow  much  older  ?  Tho.igh  much 
lartrtr  they  are  (jf  the  sauie  character  as  the  smaller  hollows 
filled  with  the  sedimentary  limestone,  and  are  probably  of  the 
same,  or  Mesozoic  atje.  Althouijh  direct  evidence  of  this  has 
not  yet  been  ol)t:iiiied  it  may  exist,  only  awaitino  the  cominrj  of 
a  careful  obsei  ver. 

The  most  sionlHcant  features  of  these  greater  {gorges  is  their 
positions,  just  mentioned,  nearly  opposite  to  correspondinor  river 
gor^'es  on  the  south-oast  side  of  the  valley.  Almost  every  deep 
o(ir<f(;  in  the  Noith  Mountain  has  its  corrospondinr;  river  valley 
in  the  hii;her  ijrou'td  of  the  South  Mountain  opposite.  The 
depressions  rcaehini,'  the  Bay  of  Fundy  coast  at  Parker's  Cove, 
J)i(fliy  (!ut,  Sandy  Cove,  opposite  the  Leciuille,  Bear,  and  Wey- 
mouth I'ivers  are  strikiufj  examples.  A  possible  if  not  tlu!  oidy 
]ilausible  ex|;lanation  of  this  fact,  taken  in  connecti'in  with  the 
evidence  of  the  rr\•^'■.it  a<;e  of  these  depressions,  is  that  tliej'  are 
lespectivcly  the  old  nutlets  of  Mesozoic  rivers  that  tiowed  north- 
westwardly aciovs  the  sandstone  and  its  overlyiny  trap  sheet, 
drainiji;,'  a  country  more  extensive  than  the  present  Nova  Scotia, 
liceause  of  its  <,freater  elevation,  and  with  their  greater  volume 
wearing  broad  channels  through  the  red  sandstone  but  abrupt 
and  preci]>itous  trenches  in  the  trap.  The  etiect  would  be  the 
same  in  tlie  basins   f)f   the  smaller   streams   such  as   tho'^e  now 
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"■1.1  sui,  c,.-ickf,l   i„    l„.i,.|,t  ,vu„,   ,l„.    '-''"';"""  '"'"'""I 'lne,l 

«■'■" '» i.y ti,o »!„>;  ,;;''; ;;:;'';■';■■"■ ' '-'"- "•» 

K,-.„i„aii .  icss™„,  -:;',:  :'':'""■  '"■■■«  "-imci,  w„„i,,  i,,. 

-wif, Iv  ,„.ni„„  „,„..|r'       ■       ,    '  "  !""'■"  '•'"•'■'■'•'I  I'i'  'I'"  »0».  tl.o 
.'    ""'"„  noi  tii-e;i.st  ami  .south  wi.v;*-  fM.i 

acteristieoF   tl.is   ro-no,,  u-,.nl  I  currents  char- 

Kiii-i    ii^ioii    \\()u,     scnui' oiif   fl.f.    ,.   II 

rate,  while  tlie  trio  shr..f  ,.      i  .  •■^"''•>'  "^  '^  »''»P'^1 

con.e.p.,,n,,,:;:i;t  X'' ::'■';::;' "'"7"" "''^'■''''■' 

"muxumteJ.  ,„iM  ,.„,|  „.., i       .  "'   "'"   ■"'   '«*" 

ev...Mvitl,i„.,K.A,t    ,•'■        On';;        -'-"'"..-.t  tl,is   ti,„e 

'; '■'-«  '"■ '-« Ten-,:,:  t.^  :•:;*::':■; '"  t-  - "-^ 

lots  as  l)i..l„.(i„f.t( I,  ,       ^  •l'scl,a>-(.,„a  "t  (Ik-  I„„..    ,  „„t. 

in  wit';;  t.';,';;:;';'rr^  "'V'"" ''"""''  ""■"  "■'■•■"  ■ "<■""■." 

'..-.i..  t,.„ ,: :  ,;:„:;  .::.::■;;,■■■' :'? »'-'  .•■'■  "■•'.>  «-..n 

present  ,|„.  '"''  '""'  "»"""l"l  ..ntil  the 

lioiiUler  ( l(t7/. 
Boulder  cl;iy   c.Mtaitiin-    ui-i.iv    stri-.r.>,l      f 

-- ..OC..S  t,n.™,,,,,H,t  ,^.  ,w,i  ;:-;:;„,:^-::,;- ,-; 
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except  from  the  loftier  iin<l  more  exposed  portions  of  the  ridges. 
The  prevalence  ot  compact  and  aiuy^daini(hd  trap  from  the 
Nnrtli  Mountain  in  the  Boulder  cla\'  all  over  the  south  side  of  the 
valley,  as  well  as  the  rounded  and  worn  north  facinfj  slopes  of 
the  elevations  indicate  tliat  the  f^'eneral  movement  of  the  trans- 
jiortinj;  apent  was  from  the  north.  The  jjeneral  trend  of  all  the 
striatious  1  have  yd  seen  in  this  vicinity  is  in  the  same  direction. 

Althou<,d)  Boulder  clay  is  rarely  seen  alon^f  the  exposed  side 
of  the  North  Mountain  except  when  sheltered  hy  the  precipitous 
walls  of  the  deep  <,'orfjes  which  have  heen  alluded  to,  on  the 
stretch  of  shore  south-east  of  Scot's  Bay,  deposits  of  considerable 
thickness  rest  (dike  on  trap  and  limestone  and  contain  striated 
frarftnen's  of  hoth  formations.  In  fjeneral  the  mass  has  the 
same  decided  led  color  as  the  sandstone  cliHs  underlvinjr  the 
trap  at  I'ape  Elomidon.  One  exception  to  this  occurs  in  Ira 
VV'oodworth  Btiy  where  the  underlyinfj  portion  of  this  deposit  is 
completely  made  up  of  a  calcareous  lii^dit  grey  clay  mixed  with 
anifuliir,  occasionally  striated  fnii^ments  of  the  sedimentary 
formation.  It  is  wholly  comjiosed  of  the  broken  and  pulverized 
layers  of  this  sedimentary  formation  and  passes  up  ahrupLly 
into  the  re-'  clay  ami  trap  bouhlers  among  which  no  traoe  of 
limestone  could  he  found. 

The  ahiindance  of  boulder  clay  on  this  strip  of  coast  proves  it 
to  have  heen  a  region  of  deposit  rather  tlinn  of  erosion  during 
its  burial  beneath  the  ice  of  the  Glacial  Period.  That  deposition 
was  not  continuous  is  .shown,  however,  by  the  occurrence  of  the 
debi-is  of  the  adjacent  calcai'eous  strata  at  the  most  westerly 
point  at  which  these  strata  were  seen.  Farther  east  the  red 
deposits  seemed  to  rest  directh'  upon  the  light  grry  limestone 
and  .sandstone  and  these  portior.s  do  not  seem  to  have  suti'ered 
as  much  from  the  grinding  action  of  the  ice  sheet. 

The  evidence  from  st»-iations  and  from  travelled  boulders 
prove  that  the  general  movement  of  tliis  ice  sheet  was  from  the 
north.  From  Ira  Woodworth  Bay,  Cape  Split  bears  due  north 
and  from  this  bold  Cape  a  line  of  vertical  clitt's  from  two  to  four 
hundred  feet  in  height  extends  eastward  for  eight  miles  to  Cape 
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BIouii.loM,  ort'tM-in^'  a  luiu"^  harrier  to  tlu-  a.lv.-uu'ii-,!;  ic'  >li«'..t 
wliich  woul.l  .l.'H.'ci,  th.'  niuin  ciirrctil.  aii.!  l.-iw.-  a  .-IicUcixmI 
area  \n-hmd  wlu-i.'  tin-  t'ro.lin^  action  wouM  1-  siiimH  or  a!)SL'nt 
altoLTotlitT,  un<l  the  conilitioiH  favoraM.'  fi)r  (lt'i>ositioii  .luniiij 
tlie  decline  and  <iisappcaratic(-  of  tlic  ire. 

This  protfctod  area  would   -xtend  ahout  t»    Ira   Woodworth 
Bay,  wh-'iice  wcstwardU  the  shor,>  would  1>  ■  .'xp^-cil  t^i  the  f.ill 
sweep  i.f  the  mas-  passing'  to  tlie  westward  of  Cape  Split.     It  i-; 
siu'niticant  tliat   east  of   this  Bay  occur    the  heavy   dejMKsits  of 
boulder  clay  wliile   to  tlie  west  a  hold    hare  const  of   l»lack  for- 
biildiuii  trap  extends  f.a-  a  hun.lred  and  twenty  ndles  with  hut 
an  occlsional  heap  of  red  houlder  day  that  lias  heen  deposited 
behind    some    projeclinfj    cliti".       Have    we    not    lieic^    a   simple 
explanation  of  the  pre-ervation  of  this  fraement  of  maiine  lime- 
stone, tins  mere  remn.ant  of   what  must   liav.^  been  a  forii.ation 
of  cmsiderahle  extent,  the  sole  representative    in  northeastern 
America,  containintr  the  otilj-  known   records  for  that  re.^io-i,  of 
the  Geolo-^ical  history  of  the  lon^r  p-fi,,,!  „f  time  hetween  the 
Triassic  ami  the  Glacial  periods. 

Stratifial  Sand  <ind  (havel. 

But  the  rec^.r.ls  preserved  in  this  strip  of  coast  .lo  not  end 
with  those  of  the  dlacial  period.  Overlyinj;  tlr'  boulder  clay  is 
a  deposit  of  stratirted  sand  and  ^'ravel  several  feet  in  thickness, 
the  base  of  which  is  now  some  thirty  feet  above  hi<,di  tide  level. 
The  Upper  limit  of  this  formation  was  not  determined,  hut  the 
e  )arse'and  vcat  r  worn  character  of  the  material  classes  it  as  a 
si.ore  dopoMt,  i.dd  down  within  or  but  sli-rl.tly  htdow  tidal 
limits.  This  fo.mation  has  been  noticed  at  Wolfville,  Pereau 
and  at  several  localities  in  Di-hy  County.  In  the  Cornwallis 
Valley  it  consists  mainly  of  stratitied  sands  in  wiiich  the  cross 
beddine-  indicates  that  durin-  their  depositi..n  the  currents 
flowed  strone-ly  hoth  to  the  north-east  and  to  the  south  v.est,  or 
parallel  with  the  jfeiieral  trend  of  the  valley. 

These  deposits  tell  of  a  submer-ence  sncceediiif;  the  Cilacial 
period  uf   at  least   thirty  or  forty  feet   and  a  re-elevation  of  at 
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least  tl..^  same  ina^r.iitu.l.'.  it  is  prolnl.lo  that  .lurinr  the 
•  it'loMtion  „f  thMs..  I.imU  the  waters  of  Minus  Basin,  Di-Kv  K„sin 
and  St,  Mary's  Kay  were  c.niK  cte.l  ami  that  the  present  Hat 
aii.l  fVrtih'  vaHey  stivU-hir.-  fi„n.  the  hase  of  the  North  Moun- 
tain 1,)  th-  1..NV  l'ali...,z..ic  I, ills  on  the  scaith  Mas  a  sliallow  ^trait 
through  which  twiee  a  .lay  the  ehl.  >uu\  th.o.l  swept  swiftly 
phiTMn^r  ,lown  the  vall..y  to  a  „nif„nn  level  lait  sweepinj,  np 
hei-e  and  there  lo,;<r  l,ars  of  shiftin-  sands.  These  still  remain 
but  f..rm  mitior  features  in  the  top<.<rrapliy  of  the  valley. 

This  shallow  strait  was  shelt.-re.i  frotn  the  rouf,d.er  waters  of 
the  iiay  of  Fun,ly  l,y  the  p.oteetinrr  harrier  of  the  North 
Mountain  and  the  dep.,sits  in  the  valley  are  much  finer  than 
those  of  the  .same  afje  on  the  l!ay  of  Fuiidy  coast.  The  North 
Mountain  itself  was  cut  up  into  a  line  of  nairow  islands  by  the 
Ruhnier,n;ence  which  hrou-ht  the  bottoms  of  several  of  the  deeper 
iiorcres  helow  ,sea  level,  and  the  ol.l  shore  lines  in  some  of  these 
may  stdl  be  .seen.  The  letijrth  of  the  chain  was  practically  the 
samt  a.s  at  present  .since  Briar  Island  the  western.ost  extc^ision 
of  the  trap  ridi-e  then  formed  two  small  islands  ri.sin};  s„ me  fifty 
feet  above  the  sea  as  shown  by  the  old  shore  line  about  eighty 
feet  above  the  present  sea  level. 

When  the  land  ngahx  a'-ose,  the  waters  left  the  valley,  the 
rivers  extended  seaward  removinir  the  sand  and  <rravel  from 
their  old  channels,  wearin- them  deeper,  and  the  now  submercred 
forests  jrrew.  " 

But  again  a  gradual  subsi.lenco  followed.  The  .sea  -.lowly 
advanced  up  the  river  channels.  The  fine  sediment  brought 
<lown  by  the  rivers  was  arrested  l.y  the  tidal  currents  and 
deposited  in  their  shallow  estuaries,  and  the  marine  mar.she.s 
were  fornieil. 

This  is  as  we  fimi  it  at  the  pre-mt  .h.y.  The  changes  are 
still  in  progress.  The  history  of  this  region  which  ^^Z  have 
followed  from  early  Moozoic  times  to  the  present,  or  as  much 
of  it  as  the  records  known  to  ns  reveal,  is  still  lieing  written  in 
the  changing  su. face  features  of  the  land,  the  retreating  coast 
line,  and  the  strata  now  forming  oti"  our  shores.     Every  ciiange, 
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no  matt.'!-  how  small  is  thus  n.c.r.U.l.iU.a  this  uccunt  is-,u<M..ly 
an  att.-.n,.L  to  mi.l  ari-ht  such  recnls  as  have  co.ue  u.wUt  the 
observation  ..f  th.  writ,-.-  i.i  a  f.-..'  ha>ty  j.-urneys  anu.nj,'  the 
newer  foniiitions  of  our  Province. 

Brief  an.l  li.nit.'.l  as  these  opportunities  for  nl-s.-rvation  have 
heen  they  have  convinr,-!  .n-  th.-.t  tlu-  tiel.l  for  ( ieoloj^u-al 
i„v..sti"ation,  in  thi.  ve^ion  at  hast,  is  ample :  that  it  is  wo.ulrr- 
fully  rieh  in  un.li>eovenMl  faet.  :  an.l  that  for  variety  .n  htho- 
lo-ieal  in  palaeontoh.jiieal  an.l  in  struetur.il  features  it  is 
une.,aall...l  i.v  any  area  ..f  sin.ilar  evfnt  in  .Mst..-n  N.a-tii 
Anu.rica.  That  >uch  is  tlu-  case  is  sh.,Nvn  hy  the  i.'sult<  achieved 
by  Sir  .1  Wni.  Daws.m  -lurinj;  the  thir.l  .pjartcr  ..f  the  century 
ami  set  f..rth  hvhim  s..  ch-arly  an.l  inl.restii-ly  in  his  "  Aea.lian 
(Jeo!o.'y,"a  work  which  nnist  ever  remain  for  us  u  m.-lel  of 
close  observation,    bn.a.l   ami   scientitic    in.luction,  an.l    ele<,runt 

expressidii. 

Because  oJ  its  escptioiial  richness,  however,  the  tiel.l  has 
not  yet  been  exhau-te.l.  in  the  re-i.-n  of  Minas  T-asin  an.l  west- 
war.l  the  s.m1  has  merely  been  broken.  The  broa.hr  relations  o 
the  -rreac  formations  to  one  another  hav.-  been  w.rke.l  out  an.l 
their  relative  a-e  estal4ishe,l,  -..ut  in  knowle.ja.'  ..f  tluir  litho- 
jo-ical  composition,  fossil  contents,  structural  peculiarities, 
coiHliti..ns  of  .leposition,  relath.n  to  pres.-nt  t.-i-o-rraphic  f,.ature<. 
etc  we  are  alna.st  wholly  .leHcient.  The  Hel.l  is  allunno'  ,u..l 
full  of  promise  to  the  (!eolo-ist.  Let  us  wl...  are  native  l,..in 
reap  the  rich  harvst  of  facts  before  we  are  anlicipate.l  by 
workers  from  the  over-cn.w.ie.l  tiel.ls  of  New  En<;lan.l. 
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